JPH07-040688 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publicatlon number : 07-040688 
(43)Date of publication of application : 10.02.1995 



(51)IntCI. 


B42D 15/10 
B42D 15/10 
B32B 27/00 
B32B 27/10 
G06K 19/00 
// C08L1 01/00 




(21)Application number : 05-208145 


(71)Applioant ; 


; DAINIPPON PRINTING CO LTD 


(22)Date of filing : 02.08.1 993 


(72)Inventor : 


DANJO KOTARO 






YOSHIOKA YASUAKI 






SUGIYAMA YASUHARU 






TSUCHIYA HIROTAKA 



(54) INFORMATION RECORDING CARD 

(57)Abstract: 

PURPOSE: To provide an information recording card which is 
excellent in the decomposability of the card substrate and being 
w J excellent in the record reproducing characteristics and which the 
cost can be reduced. 
' constitution: An information recording card 1 is constituted so 

that it is provided with a card substrate 1 0 provided with resin layers 
^ 11,13 prepared on a paper base 1 2 and a part of at least one surface 
of the paper base 12 and an information recording part 15 prepared 
on the resin layers 11, 13, the resin layer is formed of decomposable 
plastic and its surface roughness Ra is 0.01 -10/i m. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A card base provided with a resin layer provided in a part of at least one field of a paper base and 
this paper base. 

An information storage part provided on this resin layer. 

It is the information, storage card provided with the above, and said resin layer is formed by a degradable 
plastic, and the surface roughness Ra is characterized by being 0.01-10 micrometers. 
[Claim 2]The information storage card according to claim 1, wherein said resin layer extrudes a degradable 
plastic, carries out a coat and is formed on said paper base. 

[Claim 3]The information storage card according to claim 1, wherein said resin layer laminates a film which 
consists of degradable plastics and is formed on said paper base. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the information storage card with which especially the card 
base is provided with resolvability about information storage cards, such as the so-called prepaid card etc. 
of throwing away represented by a telephone card, a shopping card, an ATM card, facility using card, etc. 
[0002] 

[Description of the Prior Artjlnformation storage cards, such as a prepaid card and an ATM card, are used 
for various uses in recent years which is called 100 million total card age. Especially, generally prepaid cards, 
such as a telephone card, a shopping card, and a facility using card, are disposable cards made from a plastic, 
and the fixed amount-of-money unit defined beforehand is memorized 

[0003]by the way — being related with the processing after use of such a disposable card — the former, 
incineration, or reclamation — not depending — it does not obtain but a close-up of a plastic waste disposal 
is taken as a big social problem now. That is, in incineration processing, the high temperature-proof furnace 
which can bear the big combustion energy of a plastic waste is needed, and a cleanup cost will become high. 
In reclamation processing, since it does not decompose but plastic material exists in the earth with a gestalt 
as it is, there is a problem that the foundation of a reclaimed ground is not stabilized. Since plastic material 
scattered in the earth does not have resolvability, it remains as garbage semipermanently, and there is a 
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problem of spoiling environment 

[0004]ln order to solve such a problem, these people are proposing already using the base material of a card 
as the plastic material of resolvability (the Japanese-Patent-Application-No. No. 202942 [ three to ] 
gazette etc.). 
[0005] 

[ProblemCs) to be Solved by the Inventlon]However, by using a degradable plastic, the cost hike of material 
is not avoided, therefore paper is used together, a manufacturing cost is lowered, and giving resolvability is 
also considered inevitably. However, if what is generally called "paper" was only used together, The problem 
that resolvability may not be enough and the reliability of the record in the information storage part which 
cannot say that surface smoothness is enough with adopting the composition with which ''paper" is only 
used together, but is formed on this, and reproduction is not enough may arise. 

[bOOelit is originated in view of such the actual condition, and this invention comes out. The purpose is for 
that ** can be attained to provide the information storage card which was excellent in the resolvability of a 
card base and was moreover excellent in recording reproduction characteristics from the first 
[0007] 

[Means for Solving the Problem]In order to attain such a purpose, this invention, A card base provided with 
a resin layer provided in a part of at least one field of a paper base and this paper base, It was an information 
storage card provided with an information storage part provided on this resin layer, and said resin layer is 
formed by a degradable plastic, and the surface roughness Ra was constituted so that it might be the range 
of 0.01-10 micrometers. 
[0008] 

[Example]Hereafter, it explains, referring to drawings for the example of this invention. 
[0009]The II-II section figure indicated by arrows of drawing 1 is shown for the outline perspective view 
showing an example of the information storage card 1 of this invention in drawing 1 i n drawing 2 . As shown in 
these figures, the information storage card 1 is provided with the card base 10 which makes the main part of 
a card, and the information storage part 1 5 provided on this. 

[0010]The card base 10 used by this invention is provided with the resin layer 1 1 provided in one field of the 
paper base 12 and this paper base 12. 

The information storage part 15 is formed on this resin layer 11. 

In this example, the resin layer 13 is formed also in the field of another side of the paper base 12, and the 
shape which put the paper base 12 by the resin layers 1 1 and 13 is made. 

[001 l]As the paper base 12, paper of fine quality, a report grade paper, lower **♦♦, kraft, a news print paper, 
glassine. the stencil paper for impregnating processing, etc. are used, for example. Generally, although pulp, 
a filler, sizing material, the paper reinforcing agent and the color are used as a raw material of the paper 
itself. If it sees from a viewpoint of resolvability. what consists of 100% pulp paper, pulp + filler, and pulp (clay, 
talc, etc.) + filler + paper reinforcing agents (starch etc.) is very preferred Since the surface will become 
rude and surface smoothness will become scarce, if the content of pulp becomes high especially, in order to 
improve surface smoothness, surface sizing which used calendering or starch, and casein may be performed. 
[0012]The thickness of such a paper base 12 shall be 50 micrometers - about 1 mm. Generally surface 
roughness Ra of the paper base 1 2 is about 10-50 micrometers. Said resin layer 1 1 formed on such a paper 
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base 1 2 is formed from the degradable plastic. 

[0013]Especially as a degradable plastic, polyolefin resin, such as resolvability polyethylene resin and 
resolvability polypropylene, polyvinyl alcohol, or resolvability polyester is used. Resolvability polyolefin resin 
is resin which uses polyolefine as the main ingredients and may be disassembled by light and the 
microorganism. 

[001 4] As a photodegradable thing, the copolymer of ethylene and carbon monoxide, etc. are mentioned 
among resolvability polyolefin resin, ft is said that this ethylene and carbon monoxide copolymer are 
disassembled when between the 2nd combined with a carbonyl group and the 3rd carbon cleaves with light 
And catabolic rate can be adjusted by the content of the carbon monoxide in a copolymer. Usually, the 
density of ethylene and a carbon monoxide copolymer is a 0.89 - 0.95 g/cm' grade. 
The content of carbon monoxide is about 0.1-10 mol %. 

[001 5]The above ethylene and carbon monoxide copolymers can be manufactured by for example making 
ethylene and carbon monoxide live together under the temperature of 230 **. and about [ pressure 2000 
atmosphere ] conditions. 

[0016]It is polyethylene (the density of 0.870-^.950g/cm) as photodegradable resolvability polyolefin resin. 
[ ^ and ] The mixture of the melting indices (MFI) 0.4-40, polypropylene (density 0.880 - 0.910 g/cm^ melting 
indices (MFI) 0.2-50), and organic acid metal salt can also be used As organic acid metal salt, there are 
stearic acid iron, cerium stearate, stearic acid cobalt, etc., and, as for the mixed amount of organic acid 
metal salt, about 1-5000 ppm is preferred. A copolymer with vinyl ketone may be added. 
[001 7]As a microbially degradable thing, the mixture of polyolefine and the polyester which polymerizes by a 
polycaprolactone, starch, and a microorganism is mentioned among resolvability polyolefin resin. 
[001 8] As polyethylene used for biodegradable polyolefin resin. Density 0.900 - 0.950 g/cm^ the 
homopolymer of the ethylene of the melting indices (MFI) 0.4-40, Or propylene, a hexene, octene, other 
random or block copolymers with an olefin of 4-methylpentene-1 grade, The copolymer etc. of a copolymer 
with a monomer, polypropylene, propylene, and the ethylene and the butene that furthermore have ethylene 
nature unsaturation groups, such as vinyl acetate, acrylic acid, methacrylic acid, methyl acrylate, ethyl 
acrylate. methyl methacrylate, and a maleic anhydride, are mentioned. 

[00193The polycaprolactone used for biodegradable polyolefin resin is obtained by the ring opening 
polymerization of epsilon-caprolactone, and the weight average molecular weight (Mw) is usually 40000 to 
about 100000. Starch is a polymer of D-glucose. 

It is manufactured industrially originally and the weight average molecular weight (Mw) changes [ the stem of 
a potato, a sweet potato, com, and wheat flour, or ] with a raw material and processes from tens of 
thousands to tens of millions. 

As for the mean particle diameter of such starch, 10 micrometers or less are preferred. 
[0020]As polyester which polymerizes by the microorganism used for biodegradable polyolefin resin, 
Random copolymer polyester of 3-hydroxy butyrate and 3-hydroxy BARIRETO. (For example, thing 
produced by supplying propionic acid to the hydrogen bacterium currently produced by the British l.CI. 
company) 3-hydroxy butyrate subject's polyester etc. which are produced by supplying a valeric acid are 
mentioned to a hydrogen bacterium. 

[0021 jThe mixed amount with the polyester which polymerizes by the polycaprolactone in the above 
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biodegradable polyolefin resin, starch, and a microorganism makes the sum total of polyethylene and each 
above-mentioned mixed ingredient 100 % of the weight, and its 5 to 80 % of the weight is preferred 
respectively. In less than 5 % of the weight, microbial degradability is insufficient, and if the mixed amount of 
each above-mentioned ingredient exceeds 80 % of the weight, it will become weak in intensity. 
[0022]Although each ingredient of the polyester which polymerizes by a polycaprolactone, starch, and a 
microorganism may use two or more sorts, the mixed amount should Just serve as 5 to 80% of the weight of 
a range in total in that case. 

[0023]The resolvability polyolefin resin which combines photodegradable and microbial degradability can be 
obtained by using the above'-mentioned photodegradable polyolefin resin as a raw material of microbially 
degradable polyolefin resin. 

[0024]As resolvability polyester, there are random copolymer polyester etc. of 3-hydroxy butyrate and 
3-hydroxy BARIRETO which polymerize by an above-mentioned polycaprolactone and microorganism. The 
polyester which consists of dicarboxylic acid and diol, and the polyester which consists of polylactic acid are 
also preferred. The thing of vinyl alcohol beyond saponification degree 99 mo! % is preferred at about 5000 to 
100000 molecular weight 

[0025]In order to raise intensity, to resin of such resolvability Calcium carbonate, Magnesium carbonate, 
calcium sulfate, calcium sulfite, barium sulfate, Inorganic fillers, such as aluminium compounds, such as 
metallic oxides, such as silicates, such as metal salt, such as magnesium sulfate, silicic acid or kaolin, and 
talc, titanium oxide, and a zinc oxide, and hydroxylation aim NIUMU, and alumina, may be made to contain. 
Various additive agents, such as an antioxidant, a decomposition accelerator, stabilizer, a spray for 
preventing static electricity, and a surface-active agent, may be made to contain furthermore. 
[0026]In addition, it is good also as various laminated constitution, combining various things of the plastic of 
the above-mentioned resolvability suitably, 

[0027]If it sees from a mechanical strength, what has a large molecular weight is desirable, and 
PORIKAPURORAKUTAN and polyester are prefen^ed. 

[0028]As a suitable formation method of such a resin layer 11. although there are a coating method etc. 
variously. For example, the method of extruding and carrying out the coat of the degradable plastic, and 
forming it on said paper base 12, the method of pasting up and laminating the film which consists of 
degradable plastics, and forming it on said paper base 1 2, etc. are mentioned. Each of these is suitable 
means to improve the surface of the bad paper base 12 of surface smoothness. 

[0029]Thus. 0.01-10 micrometers of surface roughness Ra of the resin layer 11 formed on the paper base 
12 shall be 0.01-1.0 micrometer more preferably. When this value exceeds 10 micrometers, the 
inconvenience that the recording reproduction characteristics of the information storage part 1 5 which are 
formed on this resin layer 1 1 and which are mentioned later worsen arises, that this value shall be less than 
0,01 micrometer produces only an economical demerit, and there is no utility. Surface roughness Ra is 
measured based on JIS B0601. 

[0030]1 0-200 micrometers of thickness of the resin layer 1 1 shall be 15-50 micrometers more preferably. If 
this thickness is set to less than 1 0 micrometers, the inconvenience that the effect of improving the surface 
of the bad paper base 12 of surface smoothness does not show up will arise. When this value exceeds 200 
micrometers, the effect of improving the surface is in saturation, only an economical demerit is large and 
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there is already no utility. The thickness rate of occupying in the card base 10 of the resin layer 11 is made 
into 5 to 50%. 

[0031]The information storage part 15 is formed on such a resin layer 11. 

[0032]The information storage part 15 will not be limited in particular, if record and reproduction of 
information are possible. In this example, although the information storage part 1 5 is stripe shape, it is not 
limited to this, and it may be formed in desired pattern state, or may be formed all over a card base. When 
more specifically making the information storage part 15 into a magnetic recording layer, for example 
Gamma-Fe 2O3. Co covering gamma-Fe gOg and Fe304, Fe-Cr, Fe-Co, Co-Cr, Co-nickel, Ba-ferrite, A 
magnetic recording layer can be formed by applying the dispersed matter which distributed magnetic 
materials, such as Sr-ferrite and CrO^, in suitable resin or an ink vehicle in accordance with publicly known 
coating methods, such as the photogravure method, the rolling method, and the knife-edge method. A 
magnetic recording layer can be formed with a vacuum deposition method, a sputtering technique, plating, 
etc. using metal, such as Fe. Fe-Cr. Fe-Co, and Co-Cr, an alloy, or its oxide. The magnetic tape pieces 
currently produced beforehand may be stuck on the resin layer 11. and may be formed. Or magnetic printing 
foil may be prepared and it may form with a transfer method, 

[0033]Publicly known recording devices, such as a heat-sensitive recording layer, a thermal rewriting layer, 
an optical recording layer, and a hologram layer, can be formed as the information storage part 15. A 
heat-sensitive recording layer can be suitably selected from publicly known recording devices, such as 
thermal ink transfer printing (a sublimation transfer type or a melting transferring type), thermal coloring, 
and thermal destruction, among these according to the purpose of use. A thermal rewriting layer is stabilized 
and just performs record and elimination by heating. That by which at least one sort of aliphatic carboxylic 
acid chosen from aliphatic monocarboxylic acid and aliphatic dicarboxylic acid into the matrix material by 
resin and the organic low molecular weight compound which has a polyoxyethylene chain were specifically 
distributed. The thing containing liquid crystal material, etc. can be mentioned into a membrane formation 
nature polymeric material. As for these recording layers, the recording characteristic is greatly influenced 
by the surface smoothness of the field in which the recording layer is formed, i.e., the surface smoothness 
of a card base. For example, if the metal thin film destroyed has unevenness in thermal destructive printing, 
sensitivity will fall substantially, and if the surface smoothness of a card base is large also when it is thermal 
rewrite print, the action of the portion which is in contact with the card base among thermal rewriting layers 
will become insufficient, and it will become poor [ reversibility ]. Similarly, also in an optical recording layer 
(for example, TeO^ thin film), surface smoothness affects recording sensitivity. In thermal coloring and 
thermal ink transfer printing, a smooth surface affects recording sensitivity and print quality similarly. Since 
a degradable plastic serves as a resin layer, an adhesive property with these recording materials is also good. 
The adhesive property with a metal thin film of especially a polycaprolactone, a polyester system, ethylene, 
CO copolymer, etc, is also good. 

[0D34]By the way, it is preferred to form the resin layer 1 3 also in the field of another side of the paper base 
12. In this case, as for the construction material of the resin layer 13. and its thickness, it is preferred to 
make it be the same as that of them of said resin layer 1 1 . It is because prevention of curi can also be aimed 
at, collateralizing resolvability. Of course on an information storage part, an overprint layer may be provided. 
[0035]Hereafter, a concrete example is shown and this invention is explained still in detail. 
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[Example 1] As the paper base 12, 140-micrometer-thick paper of fine quality was prepared, the coat was 
extruded and carried out and the resin layers 1 1 and 13 which become these both sides from the copolymer 
of hydroxybutyric acid and a valeric acid were formed so that thickness might be set to 30 micrometers, 
respectively. Surface roughness Ra of the resin layer 1 1 in this case was 0.5 micrometer. 
[0036]Subsequently, on this resin layer 11, the magnetic paint of gamma-Fe jOg content was applied and 
dried, the information storage part 1 5 was formed as an information storage part, and the information 
storage card of Example 1 was produced. 

[Example 2] The lamination of the resolvability plastic film which consists of 30^micrometer-thick 
dicarboxylic acid and the polycondensation thing of diol was carried out to the both sides of the paper base 
12. The information storage card of Example 2 was produced like the case of said Example 1 except it. 
Surface roughness Ra of the resin layer 1 1 in this case was 0.05 micrometer. 

[Example 3] each of the resin layers 11 and 13 — thickness was 15 micrometers. The information storage 
card of Example 3 was produced like the case of said Example 1 except it Surface roughness Ra of the 
resin layer 1 1 in this case was 3.0 micrometers. 

[Comparative example 1] each of the resin layers 11 and 13 — thickness was 1 micrometer. The information 
storage card of Example 3 was produced like the case of said Example 1 except it Surface rou^ness Ra of 
the resin layer 1 1 in this case was 15 micrometers, 

[0037] Recording reproduction characteristics were evaluated by the following way about the information 
storage card of Examples 1-3 which have been mentioned above, and the comparative example 1. 
(Recording reproduction characteristics) The frequency of 210FRPI estimated recording reproduction 
characteristics using the magnetic recorder and reproducing device which holds a magnetic-recording head 
and a magnetic reproducing head to the information storage part (magnetic film) which consists of about 1 5 
micrometers containing gamma-Fe 2O3, 
[0038] A result is shown in the following table 1. 
[0039] 
[Table 1] 
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As shown in Table 1, as for Examples 1-3, the rate of change and noise figure of an output wave have been 
improved substantially. 
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[0040] 

[Function and Effect of the Invention]The effect of this invention is clearer than the above-mentioned 
result. That is, the information storage card of this invention is provided with a card base provided with the 
resin layer provided in a part of at least one field of a paper base and this paper base, and the information 
storage part provided on this resin layer, and said resin layer is formed by the degradable plastic. 
Since the surface roughness Ra is formed so that it may be set to 0.01-10 micrometers, that low 
costHzation can be attained does so the effect which was excellent in the resolvability of a card base and 
was moreover excellent in recording reproduction characteristics and mechanical properties (tensile 
strength, folding endurance, etc.) from the first. 

[Brief Description of the Drawings] 

[Drawing 1]l t is an outline perspective view showing an example of the information storage card 1 of this 
invention. 

[Drawing 2]I t is an IHI section figure indicated by arrows of drawing 1 . 

[Description of Notations] 

1 — Information storage card 

10 — Card base 

11, 13 — Resin layer 

1 2 — Paper base 

15 — Information storage part 



[Translation done.] 
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